Unsymmetrical 1,4-dihydropyridine esters 3a and 3d-h were synthesized from the symmetrical precursors 1a-c through the intermediacy of 2-bromomethyl derivatives 2a-c. Chiral acid o,ó-dibenzoyl-L-tartaric acid was used to separate the enantiomers of racemic 1,4-dihydropyridine 3a.
Introduction
The 1,4-dihydropyridine Ca 2+ channel blockers are clinically significant antihypertensive drugs [1] [2] [3] and have been immensely valuable as molecular tools with which probe structural and functional aspects of Ca 2+ channel function. 4, 5 Most of the 1,4-dihydropyridines were prepared via the Hantzsch procedure. 6 This procedure is simple, and isolation of the product is generally straightforward but it works moderately well for symmetrical dihydropyridines, and the yield of the desired products decreases very rapidly for asymmetrically substituted dihydropyridines. 7 Symmetrically substituted dihydropyridines such as nifedipine are achiral compounds. Different substituents in compounds of the second-generation such as amlodipine, nitrendipine and nicardipine lead to chiral derivatives whose enantiomers differ in their pharmacological effects. In the case of the calcium antagonists, the differences are quantitative. However, the introduction of certain substituens in position 3 or 5 can lead to calcium agonists. The enantiomers exhibit opposite activity, one of them acting as agonist, the other as an antagonist. In this work we synthesized some new derivatives of unsymmetrically substituted 1,4-dihydropyridine rings. The compounds 3a and 3d-h were synthesized by using nucleophilic attack of thiourea, 2-mercapto-4,6-dimethyl pyrimidine, 3,5-dimethylPyrazol, ammonium thiocyanate and sodium azide on the 2-bromomethyl-1,4-dihydropyridines 2a-c. In view of chirality to pharmacological activity, the present article will describe the separation of the enantiomers of S-[(6-methyl-3,5-dicarboethoxy-4-(3-nitrophenyl) 1,4-dihydropyridin-2-yl)-methyl]-isothiourea.
Results and Discussion
Synthesis was started by Hantzsch reaction of ethyl acetoacetate with appropriate aldehyde and ammonia in refluxing ethanol, which afforded the 1,4-dihydropyridines 1a-c. Reaction of 1,4-dihydropyridines 1a-c with 1.1 equivalents of pyridinium bromide perbromide in dichloromethane/pyridine at -20 ˚C for 45 minutes afforded the crude products 2a-c as a yellow gum. We have published before the synthesis of 2a [2-bromomethyl-3,5-dicarboethoxy-6-methyl-4-(3-nitrophenyl)-1,4-dihydropyridine] in high yield 8 by modifying the literature methods. 7, 9, 10 Without further purification these brominated adducts were coupled with a range of nucleophiles at different conditions to give 2-substituted 1,4-dihydropyridines 3a and 3d-h (see table 1 ).
In the reaction of 2a with thiourea in refluxing ethanol for 5h, evaporation of solvent and recrystallization from EtOAc/Hex, isothiouronium salt 3a is formed. Transformation of isothiouronium salt 3a into its isothiourea 3b, as free base, carried out by treatment of 3a in CH 2 Cl 2 /H 2 O with Na 2 CO 3 with vigorous stirring, at room temperature. 11 The C-4 carbon atom of 1,4-dihydropyridines is a prochiral atom. When at least one of the sunstituents, bound to the C-2 and C-3 carbon atoms, is different from those on the symmetric C-6 and C-5 positions of ring, the C-4 carbon atom is chiral and the compounds are racemates. Meanwhile compound 3b with different substituents at C-2 and C-6 is a racemic mixture. In order to prepare the diasteromeric salts of 3b, the mixture of 3b and (1S)-(+)-camphor-10-sulfonic acid in CH 3 CN was refluxed for 4h, but the product obtained was the thiol derivative 3c. However, Optical resolution of (+)-3b by salification with o,ó-dibenzoyl-L-tartaric acid and recrystallization of diastereomeric salts, then hydrolysis of crystallized diastereomer (-)-4 in CH 2 Cl 2 /H 2 O with NaHCO 3 gave (-)-3b with 65% yield. On the other hand, reaction of isothiouronium salt (-)-4 with allyl bromide in the presence of base produces S-alkylated derivative (-)-3i (Scheme 1). -1-yl)-methyl-3,5-dicarboethoxy-6-methyl-4-(2-chlorophenyl)-1,4 dihydropyridine (3g). A solution of 2-bromomethyl-3,5-dicarboethoxy-6-methyl-4-(2-chlorophenyl)-1,4-dihydropyridine 2b (obtained from 1.54 mmol of 1b) in THF (15 ml) was added via a cannula, to a magnetically stirred solution of NaPz in THF at room temperature. NaPz was prepared in situ from PzH (3,5-dimethyl pyrazol) (0.15 g, 1.51 mmol) and NaH 80% (0.048 g, 1.60 mmol) in THF (15 ml) at room temperature under argon atmosphere. The mixture was stirred at room temperature for 3 h and then evaporated. The residue was partitioned between CH 2 Cl 2 and HCl 2M, the organic layer washed with saturated Na 2 CO 3 solution and water, dried over Na 2 SO 4 
